Developmental changes in the expression of iron regulatory proteins and iron transport proteins in the perinatal rat brain.
The perinatal brain requires a tightly regulated iron transport system. Iron regulatory proteins (IRPs) 1 and 2 are cytosolic proteins that regulate the stability of mRNA for the two major cellular iron transporters, transferrin receptor (TfR) and divalent metal transporter-1 (DMT-1). We studied the localization of IRPs, their change in expression during perinatal development, and their relationship to TfR and DMT-1 in rat brain between postnatal days (PND) 5 and 15. Twelve-micron frozen coronal sections of fixed brain tissue were obtained from iron-sufficient Sprague-Dawley rat pups on PND 5, 10, and 15, and were visualized at 20 to 1,000x light microscopy for diaminobenzidine activity after incubation with specific primary IRP-1, IRP-2, DMT-1, and TfR antibodies and a universal biotinylated secondary and tertiary antibody system. IRP and transport protein expression increased in parallel over time. IRP1, IRP2, and DMT-1 were partially expressed in the choroid plexus epithelial cells at PND 5 and 10, and fully expressed at PND 15. The cerebral blood vessels and ependymal cells strongly expressed IRP1, IRP2, and DMT-1 as early as PND 5. Substantive TfR staining was not seen in the choroid plexus or ependyma until PND 15. Glial and neuronal expression of IRP1, IRP2, DMT-1, and TfR in cortex, hippocampal subareas and striatum increased over time, but showed variability in cell number and intensity of expression based on brain region, cell type, and age. These developmental changes in IRP and transporter expression suggest potentially different time periods of brain structure vulnerability to iron deficiency or iron overload.